Abstract. In 1961 Erd6s, Ko, and Rado proved that, if a family : of k-subsets of an n-set is such rt--l that any 2 sets have at least elements in common, then for n large enough Irl =< (k-t). This result had great impact on combinatorics. Here we give a survey of known and of some new generalizations and analogues of this theorem. We consider mostly problems which were not included or were touched very briefly in the survey papers [17] , [46] , [51] , [61] .
1. The Erd6s-Ko-Rado theorem. Let X ={x 1,". ,x,} be a finite set of cardinality IxI n. 2
x denotes the power set of X, while () stands for the set of all k-subsets of X. THEOREM We define now a special class of/-intersecting families.
Let Xg be a subset of X of cardinality + 2i. Define
{F (:): IF (3XI _-> + i}.
It is easy to see that for F, F' one has IF (3 F'I--> l, i.e. is/-intersecting. Note that max I[iff n >-(k-l+l)(l+l).
O<_i<_k-I Thus Theorem 1.1 does not hold for n < (k + 1)(/+ 1). THEOREM 1.3 [27] . Suppose >= 15, () and is l-intersecting. a) If n > (k + 1)(l + 1), then [[ <- (-tl) , and equality holds iff is of the form @o. b) If n (k -l + 1)(l + 1), then and equality holds iff is of the form o or 1. c) There exists an absolute constant c, c < 1, such that ]:or c (k + 1)(1 + 1) <= n < (k + 1)(l + 1) we have (t / and equality holds iff is of the form 1. Remark 1.4. In the case 1, Erd6s, Ko, and Rado proved that I-[ -< (-) itt n =>2k. For 2<=I =< 14, in [27] 1-I _-< (-tt) is established for n =>2(k -l + 1)(/+ 1). The original bound of Erd6s, Ko, and Rado was n -> + (k-/)(t)3. Hsieh [44] improved this to n => + (k -l + 1)(! + 1)(k -l). In the case 1, n 2k each maximal (i.e. nonextendable) family has maximum size (_-1). [6] showed that this case is a consequence of the Kruskal-Katona theorem (cf. [52] , [48] , [5] ). Remark 1.8. Let us define the graph G(n, k, l) whose vertex set is () and in which (F, F') is an edge iff IF fqF'[ < 1. Then Theorem 1.1 gives that for n > no(k, l) the independence number a(G(n, k, l)) (,--l). Using the linear programming bound for association schemes of Delsarte [7] , in [59] Schrijver strengthened the Erd6s-KoRado theorem by proving that the capacity (cf. Shannon [60] ) of G(n, k, l) is equal to (-t) for n > n'(k, l). Brouwer and Frankl [3] showed that it holds for n > k:/2. It would be interesting to know whether the same holds already for n => (k -l + 1)(/+ 1).
There is an exciting conjecture of Chvfital that is connected with the case 1.
To state it we need a definition.
A family r is said to be a simplicial complex (ideal, hereditary system, down-set) 
What is the maximum cardinality of an (n, k, l)-system, which are the optimal families? THEOREM 3.1 (Deza, Erd6s, Frankl [58] . The case c) improves earlier results by Babai and Frankl [1] and Deza and Rosenberg [14] .
In [30] and [19] the correct order of magnitude of re(n, k, L) (i.e. upper and lower bounds which are only a constant factor apart) is determined for k -< 7 and k 8, 9 and L is arbitrary.
In [19] the case ILl-3 is considered. Necessary and sufficient conditions are given for m (n, k, L) O(n) and m (n, k, L) _-> O(n 2).
As a curiosity let us mention that re(n, 12543, {0, 112, 1233})-O(n) itt there is no projective plane of order 10. A conjecture of Erd6s and S6s (cf. Erd6s [16] ) was proved in [26] : (A (t, s, n)-Steiner system is a family of s-subsets of an n-set, such that each t-subset is contained in exactly one member of the family.) Using Theorem 3.4b, it was proved in [33] that the inequality of Conjecture 3.8b is true if k =< 2l + 1, and k -l is a prime power.
Combining a result of [29] Gronau [38] , who also settled most of the remaining cases for 3 (cf. Gronau [39] , [40] ). In [28] , this conjecture is proved for _<-t2t/150. Theorem 2.4 shows that it holds for 2. In [20] , it is proved for 2, 3(lag[ <_-I,1 2-=).
Most of the theorems could have been formulated for unions instead of intersections-it suffices to take the complement of the sets. However, if we make restrictions on both unions and intersections at the same time, interesting new problems arise.
The following result was conjectured by Katona in [46] . THEOREM 4.8 [22] . Let n > >= 1 Saying it with words, we replace f in f(i) 0 by a function which differs from it only in the ith position, where its value is s, if this new function was not yet in the system. We set, of course, Pi (,) {Pi (f)"
It is easy to check that the number of nonzero positions of f is the same as that of P(f). If satisfies (,) and (**), then so does P('). Repeated application of these operations, for 1 -< _<-n yields a family which is stable under the application of Pi i.e. Pi(') " for 1 =<i --< n. 
Using these inequalities and br -<_ (-1) for r <-n/2, we obtain o<=<= j 1 k-i k s Remark 5.3. This theorem was first stated by Meyer [54] . However his proof was incomplete. Hence, we included this proof, which was given by the second author in 1976, but was never published. One can also prove the uniqueness of the extremal systems unless s 1, k n. The case > 1 is more complicated. The above proof yields THEOREM 5.4. Suppose n > no(k, I), and satisfies (*) and (**). Then, (,-_l)s -l, and equality holds ifffor pairs of integers (i, ), 1 <-ix <" < il <-n, 1 <-f, <-s, 1 <= <-we have ; {f T,,s: ]:(it) for 1 <-_ <= l, f satisfies (.)}. The determination of R (n, -_>l) would be settled by the following conjecture. Conjecture 5.12 [12] . There exists a family of subsets of {1, 2,..., n} such that IF f')F'[ _>-for F, F' r and R (n, =>l) ]P {r E S.: F(rr) E -}1.
Taking into consideration that every permutation is a function 7r: (1, 2," , n) {1,..., n} Theorem 5.5 yields, for l= > 15, R(n, >-l)<-n "-l---(n-l)! e"-.x/Trn. we have dim (A f')B)>_-/>0. Assume k <-_(n -1)/2, or k <(n -1)/2 in the case q =2, > 1. Then Il < tin-',]=thelq number of (k l)-dimensional subspaces of V(n l, q).
tk taq Greene and Kleitman [37] showed, employing a method of Katona [45] , that Theorem 5.13 remains true for !-1 and n 2k. Hsieh's proof is long and involves a lot of calculation. Here we sketch how the case 1 can be deduced quickly using the special case n 2k.
We apply induction on n, starting from 2k. Let n be the smallest value for which the statement is not proved yet. Let vl,/32,''', On form a basis for V(n,q). Set V (vl,..., vi), the subspace generated by va,..., vi. For u V, v e V,-V/, we define an exchange operation.
Let A e ', such that u A, v e A, then choose an arbitrary k-subspace of (A, v) 
